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INTRODUCTION

This fault evaluation report (FER) deals with the San Cayetano thrust
fault and other related faults which were previcusly thought to displace
late Pleistocene unitsz only. New data that suggest Holocene activity on
gome of these faults necessitated reevaluation. A statewide program
requires the State Geologist to zone faults determined to be sufficiently
active (evidence of Holocene displacement) and well-defined {Hart, 1985,
p- 5). Said program is called the aAlgquist-Priclo Special Studiea Zones
Act and is described by Hart (1985).

The San Cayetano fault and selected "flexural-slip® faults are
reported to displace sedimentary units of Holocene age. These faults are
located in unincorporated areas of Ventura County, California, One garoup
of faults, called the Qak View faults (Figure 1), is located south of (Qjai
near Oak View, These are shown on Plate 1, the Matilija 7.5 minute
guadrangle, Another group, called the Orcutt/Timber Canyon faults (Pigure
1), is located northeast of Santa Paula. These are shown on Plate 3 and
Plate 4, the Santa Paula Peak and Fillmore 7.5 minute quadrangles,
tespectively. The San Cayetano fault is also shown on Plates 3 and 4 as
well as Plate 2 (the 0Ojai 7.5 minute gquadrangle}.

This reevaluation consists of a review of previous FER's (completed in
1977) and new studies completed since that time., Time limitations
precluded detailed field studies but selected locations were investigated
to evaluate the faults relative to the newer data. Air photos of the area
were reviewed to determine the plotting accuracy of mapped traces and the
location of related geomorphic features. Photo sets uzed were flown by
the U.S. Depacrtment of Agriculture (1953) and the U.8. Geological Survey
(1967, 1969).

SUMMARY OF AVAILABLE DATA

Between the period of the earlier evaluations (Smith, 1977a, b, <, d)
and the time of this study new evidence of the agesa of uplifted alluvial
terrace and fan deposits, baszed on soil development profiles which were

NOTE: This report includes 1l figures and 4 plates,



tied to limited radiocarbon dates, has been applied to the problem of
dating tectonic deformation along the northern margin of the Ventura
Basin (Keller and others, 1%8la; Rockwell, 1983), Other reporta which
have dealt with this problem include guidebook articles by Reller and
others (1981lb; 1982) and more general reports by Yeats and others (1981)
and Rockwell and others {(1984). Previous fault evaluation reports
concluded that evidence for Holocene activity was guestionable or
lacking, although evidence for late Pleistocene activity was convincing.
The ages of various offset alluvial fan or terrace deposits could only be
estimated, At that time the ¢riteria of sufficiently active was
debatable, although many of the fanlts were considered well-defined.
Careful analyses of soil development on many older fan and terrace
surfaces along the Ventura River and in the Orcutt Canyon and Timber
Canyon areas have resulted in some tentative correlationz of seven
depositional surfaces. These range in estimated age from late Hiztoric
floodplain deposits (10-20 years old) to as old as 200,000 years. Many
of these deposits are offset by faults. The most significant surfaces,
for determining "zufficiently active" are those designated Q) through
Q4 surfaces (Rockwell, 1983). The {3 and Q4 surfaces are the most
gignificant since no Q; or Qz surfaces have been proven to be

offzet. Figure 2 (Rockwell, 1983, Table 1I) summarizes the soil data angd
the estimated agea of the various units.

Four groups of faults were evaluated previously and the present
reevaluation will be arranged to correspond with this grouping. The San
Cayetano fault was evaluated in FER-19 (Smith, 1977¢). The Oak View
faults were evaluated in FER-29 (Smith, 1977b) along with the Lion Canyon
fault (Lion fault on Figure 1), and the Big Canyon and Sisar faults, The
Arroyo Parida - Santa Ana faults were evaluated in FER-26 (Smith, 19774).
The Orcutt/Timber Canvon faults were evaluated in FER-18 (smith, 1977a).
Fach group is treated separately. The literature used for the previous
fault evaluation reports was selectively reviewed but was not recompiled
here. For a summary of the evidence for recent faulting mapped prior to
1977 see Smith (1977a, b, ¢, d).

gan Cayetanc Fault

The pre-1977 literature on the San Cayetano fault indicates that no
concluaive evidence for Holocene offset was present but that late
Pleistocene? units were offset. Rockwell (1983, Plates lb, lc, 1d) has
mapped Qf3 and Qfy units (late Pleistocene to Holocene) as being cut
by the San Cayetano fault, He also shows alluvium (Qal) and actively
eroding slopes (Qog) as being cut by many of the faults on his maps but [
asgume this is only diagramatic as he makes no mention of this in his
text. ©Since he designates a solid-line fault as either exposed or
well-lccated it is difficult to tell which is the case at any specific
location, I will mainly discuss those units mentioned in his text as
being cut by the faults,

At the mouth of Sisar Canyon (Plate 2), Rockwell {1983, p., 127-128)
says that a remnant of Qfg fan surface north of the fault iz about 13 m
above the present stream level. He estimates this unit to be 15-20 ka
{thousandas of years) old (p. 127) at this location, but elsewhere (Table



V, P. 71) {see Figure 6, this report) he estimates this unit as 25-30 ka
old. This appears to reptesent the difference between two subdivisions
of his Qfg unit —— Qfg, (15-20 ka old) and Qfgy (25-30 ka old) -—-

kbut he does not subdivide these units on the map at these locationsz.
Feller and others (198la, p. §0) indicate the terrace surface 18 12.2 m
above the stream level, Rockwell (1983, Plate lb) shows a Qfg fan
seqment south of the fault adjacent to a Qf3_4 fan segment but Keller
and others (1981a, Plate 8) show only Qf3_4 fan segment south of the
fault in the zame location. The younger fan segment is estimated to
range from 4-12 ka old, and since it is shown adjacent to the fault, the
map certainly implies that the fault is Bolocene in age.

About 1 km to the east, at Bear Canyon (Plate 3), an alluvial fan
mapped as Qfy (Rockwell, 1983, Plate lc) is offset 9+1 m (p. 128),
This fan is estimated to be late Fleistocene or Holocene in age (8-12
ka)., This yields a vertical slip rate of 0.65-1.25 mm/yr. Keller and
others (1%8la, p. 80) say the scarp is only 6.1 m high which would give a
vertical slip rate of 0,51-0,76 mm/yr.

Rockwell (1983, Plate lc) shows the fault as solid southeast of the
canyon mouth, along the boundary between rocks of Eocene age and the
Qfy unlt. Most other sources (Smith, 1977c) show this portion of the
trace concealed.

Rockwell (1983, p. 131) mentions an exposure in the Silver Thread 0il
Field, about 1 km west of Santa Paula Creek (Plate 3), in which bedrock
(Monterey Formation) is thrust over golluvium as evidence of late
Pleistocene and Holocene activity. No datable material or offset units
are present but he (p. 132) bases his estimate of youthful activity on
the lack of development of a B horizon in the colluvium.

At Mud Creek, about 4 km east of Santa Paula Creek (Plate 3),
Rockwell (1983, p. 135) says that a Qgz age alluvial fan (which he maps
only as Qfg) is apparently offset 3243 m, and calculates a slip rate of
£.3540.55 mm/yr. on a fault plain dipping 53®. He also says a Q3 fan
in the same area is not faulted encugh to show a recognizable scarp but
he shows the fault trace (Plate lc) as zolid across a Qf3 unit on the
Mapa.

At Orcutt Canyen (Plate 3}, a Qfy age fan is shown by Rockwell
crossing the fault (1983, Plate 1c) and he says (p. 13%) it appears uncut
but that any scarp may be okscured by road or oil-drilling platform
construction.

At Timber Canyon (Plate 3), Rockwell (1983, p. 135) says that very
recent fan material (mapped az Qf; or Qf; here) completely buries the
fault. He invokes fan segmentation and rapid fan head deposition in this
area as sudgesting Holocene activity of the fault,

At Boulder Creek (Plate 4), Rockwell (1983, Plate 1d) shows a Qt3
unit cut by the fault and says (p. 140) there is a questicnable 2.5 m
scarp., Eastward from Boulder Creek there are no other terrace or fan
units crosging the fault but the trace seems to foliow a general



overateepening of the slope, as it does throughout itas length. This
oversteepening may be as significant in suggesting Holocene activity as
any of the previous data. However, there seems to be considerable
digagreement as to just where the fault is located between the sources
gummarized by Emith (1977¢, Plates 1, 2, and 3) and the traces shown by
Rockwell (1983, Plates lb, lc, 1d). This discrepancy could not be
resolved in this evaluation as it would require a detailed study of the
topography and geology along the fault.

Along the stretch of the San Cayetano fault from Show Canyon to Sespe
Creek, Cemen (13977, Plate I) shows the fault as concealed, except for
about 1 km from Sespe Creek wastward and some inferred traces about 1 to
2 km northeast of Snow Canyon. Smith (1%77¢, Plate 3) shows the fault as
well-defined for about 1 km northeast of Snow Canyon and shows it
concealed beyond that. Rockwell (1983, Plate 14) shows a double trace
along this stretch and, for the most part, Cemen's concealed trace is
between or coincident with Rockwell's traces.

Arroyo Parida-8Santa Ana Fault Zone

Smith (19774, FER~2f) evaluated the evidence for Holocene activity on
the Arroyo Parida-Santa Ana fault in the vicinity of the Ventura River
and Ojai valley. Fot the purposes of this report I will refer to the
Arroyc Parida-Santa Ana fault 2one by the name Santa Ana fault sast of
the Ventura River and Arroyo Parida fault west of the Ventura River.
Mozt authors connect these two faylts but when replotted on the
topographic base {(Plate 1) there are a number of dizagreements (see also
Smith, 1977d, Plate 1l). <Clark {1982, Plate I) shows the Arroyoc Parida
fault, weat of the Ventura River, along the scuthern side of a prominent
hill in the terrace deposits, Rockwell (1983, Plate la) shows the fault
along the northern edge of this hill, abeut 300 m south of Baldwin Road.
Clark (1982, Plate I) szhows the Santa Ana Fault as inferred south of
Krotona Hill near Villanova Road, He shows the Villanova fault here as
501id {well located) and just south of the Santa Ana fault. However on
Plate I of Keller, and others (198la) Clark shows the Villanova fault and
the Santa Ana fault as being connected and as being inferred. Rockwell
{1983, Plate la) shows both faults as solid and as being connected. He
uses this location, where Qtg, terraces (approximately 38 ka old) are
displaced and a location west of the Ventura River where Qtgp terraces
{approximately 2% ka old) are offszet to estimate a constant slip rate of
approximately 0.37 mm/yr (see Figure 3). The Qtg, unit is dated at
approximately 38,000 y.b.p. (years before present) from a location on
similar units to the south. He (p, 69, Table IV) (aee Figure 3) shows
the 38,000 year old terrace to be cffset 14 m by the Santa Ana fault.
Farther east, where Clatk (1982) shows the fault as buried, Rockwell
{1983, Plate la) maps the fault as solid through Qt; (85-200 y.b.p.)
and Qtz (500-5000 y.b.p.) unita along San Antonio Creek. Neither Smith
(1977d) nor Clark (1982) show a aurface trace in this location.

Farther east, along the northern flank of Black Mountain, Rockwell
(1983, Plate 1lb) maps the fault as solid. Smith (1977d, Plate 4) shows
the fault, a2 mapped by Weber and others (1975}, with smome complications



from landsliding. Clark (1982, Plate I) shows the fault as buried and
away from the mountain front here from information based on a study of
ground water anomalies.

smith (1977d, Plate 3) shows several north-facing searps in the
vicinity of Meiners Oaks; two short ones are located west of the Ventura
River and one, about 1 km long, is located east of the Ventura Rivetr
along Lomita Avenue. Neither Clark (1982) nor Rockwell (1983) show any
faults in this vicinity and Clark (p., 26) says there is no evidence of
flexural-slip north of the Santa Ana/Arroyo Parida fault, If these
scarps are due to faulting, as shown by Smith (1977b), they would cut
Rockwell's Qfgz; and Qfgp units suggesting movement since latest
Pleiztocene (15-30 Ka} time.

Dak View Faults

Smith (1977b, Plate 1) plotted and evaluated four of the faults in
this group, mainly from Weber, and others (1975), These faults were
named by Clark (1982) and are called the Oak View faults in Figure 1.
Smith was mainly evaluating the Lion Canyon fault (called Lion fault by
Clark, 1982), the Big Canyon fault, and the Sisar fault.

Seven relatively short, south-dipping, high-angle reverse, flexural-
g2lip faults comprise the Oak View faults (Keller and others, 1981a).
From north to south these are the Villanova fault, the La Vista fault,
the Devil's, Gulch fault, the Oak View fault (2 parallel traces), a short
unamed fault, and the Clark fault. EKeller and others (198la) show all of
thege faults, on a map by Clark (Plate I) and name them on another map
{Plate IX) and in the text (Figure 4), Short, inferred traces are shown
by Clark {1982, Plate I) between Devil's Gulch fault and northern Oak
view fault but are unnamed, These are not included in the original seven
because of their limited extent and guestionable existence.

The Villanova fault mentioned under the section on the Arroya
Parida-Santa Ana fault, either parallels or joins the Santa Ana fault
south of Mira Monte. Clark (1982, Plate I) shows the two as separate but
Clark's map in Keller, and others (198la, Plate I) joins the two,
Rockwell (1983) essentially follows Keller, and otherz (198la) and joins
it with the Santa Ana fault, Clark (1982) shows the fault cutting older
terrace deposits (Qot) which Rockwell (1983, Plate la) delineates as
Qtepy Qtgas Qtgpr, and Qtgen; units which range from 29,700 to
100,000 years before present, The amounts of offsets on late Pleistocene
units and the average slip rate (Figure 3) suggests that a Holocene
component of offaset may be small enough to be undetectable or obscured in
the younger units.

The La Vista fault traces, as plotted on Plate 1 from Rockwell (1983)
and Clark (1982), show considerably disparity on the location of the
northeastern portion of the fault. It may be that bhoth locations are
partially correct. They agree on the placement of the southwestern end
of the fault although Clark shows the fault both dashed and solid across
older alluvium (his Qoa) and solild through Qot. Rockwell (Plate la)
shows the trace ag solid across his Qtgp unit.




The Devil's Gulch fault, as mapped by Clark (1982; plate I), extends
from the Ventura River northeastward to San Antonio Creek. Except for an
area near Highway 33, where he maps the fault under a landslide, the
fault is shown as a solid line, However on Clark's map in Keller and
others (l98la, Plate I) he shows the fault ag inferred in the central
portion. Rockwell (1983, Plate la) shows the fault as solid except near
the northeastern end where he shows the trace dotted toward San Antonio
Creek, Two traces are mapped by Clark (1982) near Highway 33 where he
designates them as the upper (southernmost and stratigraphically higher)
and the lower (northernmost) Devil's Guleh fault. The lower Devil’s
Gulch fault is exposed in a roadcut sketched by Clark (1982, Figure 6),
This sketch of the roadcut does not show the true dip (45°9) since the
angle of the outcrop is about 40¢ from the strike direction. Rocks of
the Modelo Formation are thrust over late Pleistocene terrace gravel for
an apparent offset of more than 7 m, south side up (p. 33). The upper
Pevil's Gulch fault is exposed in a roadecut just east of Highway 33. The
fault dips about 35-40° here and Clark (1982, Figure 7) shows a scarp in
colluvium and soil; the most significant location suggesting Holocene
activity. According to Clark (1982, p. 33) the ®"a" s0il horigzon that is
faulted is of Holocene age, Minimum apparent displacement of the terrace
gravels is about 1.8 m (Clark, 1982, Figure 7); the angle between the
toad cut (shown in Figure 7) and the strike of the fault is about 3D®.

The Dak View fault zone, is mapped as two faults by Clark (1982). At
most they are D.2 km apart, Clark {p. 41) refers to these as a north and
south branch because he shows them converging to the east and joining the
Lion fault. Rockwell (1983, Plate la) does not join these two traces but
showse them cutting terrace surfaces in the community of Oak View where
Clark (1982, Plate I) shows them as concealed. (lark (1982) shows these
faults as solid acroas the older terrace asurfaces on his thesis map but in
his earlier version (Keller, and others, 1981a) he shows them as inferred.

Two trenches were dug acrosg the southern Oak View fault by the Earth
Technology Corporation (1981} in a study for the U.S5, Bureau of
Reclamation. Both trench logs, Figure 4 (Trench log 4) and Figure &
(Trench log 4a), show minor offset in the A scil horizon, Figure 5 shows
a B 20il horizon truncated and both logs show a fault dipping about
50-55° southeast with rocks of the Monterey Formation to the southwest
faulted against terrace gravel of Quaternary age to the northeast, with a
minimum dip-slip displacement of about 2.5 m.

The other two faults mapped south of the Oak View fault by Clark are
inferred. An unnamed fault is shown on Clark's map in Keller and others
{198la) between the southern Oak View fault and the Clark fault but does
not appear on Clark's later map (1%82). The Clark fault is shown on both
maps but is ¢alled the Clark lineament in Clark's thesis (1%82, p. 47).
Reither the unnamed fault nor the Clark fault are exposed but are mapped
from topographiec and photographic evidence, Rockwell (1983) shows
neither fault.

Two short (abeut 1 km long), inferred faults are shown by (Clark,
1982, Plate I) between the Devil's Gulch Fault and the north branch of



the Oak View fault but are not discussed in the text, Rockwell (1983)
does not show these faults.

the Lion fault, as mapped along the southetn edge of Upper Ojai

Valley by Rockwell (1983, Piate 1lb), is shown aseparating Tertiary rocks
from a unit designated Qf3_4, probably Holocene in age, Clark (1982)
shows this area as complicated by massive landsliding. Trenches dug hy
Gorian and Associates {(1983) indicate possible Holocene dizplacement
along southwest dippinyg reverse faults but the evidence shown in the
trench logs is complicated by what appears to be features which may he
due to landsliding,

Orcutt/Timber Canyon Faults

Keller, and others (198la, p. 66) and Rockwell (1983, p. 169, Figure
37) say there are eight and nine faults, respectively, in this group;
Rockwell (1983, Plate 1lc¢) shows 10 on his map. Many ate multiple traces
in relatively narrow fault zones., Both authors indicate four major fault
zones all south of the San Cayetano fault with traces crossing Qf3 and
older units in either Orcutt Canyon, Timber Canyon, or both. All faultsa
show upslope facing scarps, south gide up, with displacement on a series
of late Pleistocene fan deposits, uplifted and jisolated from the present
erosional regime, Soil development profilea have been used to identify
zeven terrace or fan surfaces from historic to perhaps 126,000~-200,000
years olid.

From north to south, the main faults are called the Thorpe, Orcutt,
Culbertson, and Rudolph faults (Plates 3 and 4). Rockwell (1983) has
only a general discussion of these faults but summarizez the offsets of
three of the faults in his Table V (see Figure 6, this report). These
faults are all interpreted as flexural alip, bedding plane faults,
Rockwell (1983, p. 172) says the Timber Canyon fan surface {Holocene
‘Qf3 unit, 500-5000 years old) is warped or offset by the Thorpe,
Culbertson, and Rudolph fawlte. Late Pleistocene fan surfaces have
significant scatps ranging from 4,5 to 98 m (see Figure 6). The faults
show normal dieplacement where bedding is overturned or reverse
displacement where bedding is right side up (Keller and others, 1l98la,
p. 66) suggesting a relationship interpreted as indicating flexural slip
along bedding planes, The older terraces are progressively more tilted
toward the south proportional to age. Keller and others (l198la) assume
that the rate of folding, and hence of faulting on bedding planes has
been relatively constant, They plot displacement against time and
tilting againat time to interpolate ages of undated surfaces from limited
locations where dated units have been found., The estimated ages of the
older surfaces projected by Keller and others (198la, Table 1) do not
agree with estimated ages projected by Rockwell (1983, Table V). Figure
6 shows both of these tables for comparigon. Rockwell (1983, p. 72)
bases his age estimates of surfaces in this area on a radiocarhon date
from the Qf3 surface and the similarity of his Qfg surface to a marine
terrace dated at 80 to 105 ka old, Keller and others (198la, p. 69) base
their age estimates on the same radiocarbon date on the Qf3 surface and
a date from a Qfg unit near Ojai of about 38 ka, Slip rates from
Keller and others (198la) are, of course, reasconably constant but rates



calculated from Rockwell's data (1983) vary considerably on each fault.
Rockwell and otherz (1984, Table 2) show the same age estimates as
Rockwall (1983) but they do not list the older Qty surface so the total
age range of these units iz apparently in some doubt.

Smith (1977a, Plate 3) shows faults mapped by Weber (1975) and zome
scarps mapped by himszelf and not shown by Weber or Rockwell (1983),
Smith classified these as displacing late Pleistocene or Holocena (2)
deposits but some of the locations are at variance with faults shown by
Rockwell (1963). Only selected traces from Smith (1977a) are shown on
Plate 3 because many of the traces shown by Rockwell (1983) appear to
crosg those shown by Smith, Diagramatically they are essentially the
same.,

FIELD AND AIR PHOTOQO OBSERVATIONS

Limited field observations were made in the Oak View area, the Timber
Canyon area, and the western end of the San Cayetano fault, Access to
the San Cayetano fault east of Santa Paula Creek and to Orcutt Canyon was
not possible due to locked gates on private land and lack of sufficient
time to identify and contact landownerz for permission to enter, Air
photos were used both in the field and in the office to identify areas
where fault traces are well-defined, UsSDA (1953, AXI) photos covered the
entire area and USGS photos cover portions of the area; Flight GS-VBUK
{1967) covers the area west of Orcutt Canyon and Flight GS~VCHC (1969)
covers part of the area east of Oreutt Canyon.

Many of the terrace or fan surfaces upon which the so0il development
data was gathered appear to have been eroded, after deposition, to
various degrees.. This suggests that the ages of some of the units may be
older than that estimated from the s0il development, This will not
affect the correlation of surfaces but may add significantly to the range
of slip rates calculated. Since a constant slip rate is assumed on the
Arroyo Parida-Santa Ana fanlt zone (Rockwell, 1983), from which age
egtimates of other surfaces are interpolated, broad limits may be assumed
for both smurface ages and slip ratea, Limited data on the thickness of
fan or terrace units is given by Rockwell (1983) or Keller and others
(1981a). The base of these units could be mapped, anhd thicknesses
compared to soil development and surface offsets to further substantiate
age egtimates of these surfaces,

San Cayetano Fault

At the mouth of Sisar Canyon Rockwell (1983, p. 128) assumes a dip of
45°® {constrained by subsurface information) on the fault and ¢alculates a
slip rate of 0.85-1.25 mm/yr (Plate 2). He also atatea that a Qg
surface 13 m above the prezent stream level is 15,000-20,000 years old.
The fault scarp here 1s too straight to dip 45° (more like 75-80°} which
suggests that the fault is more complicated than zhown here and that the
present scarp may be a secondary fault related to a buried trace under
the fan. A more sinuous trace through older terrace gravel (Qf7 of
Rockwell) which branches from the trace mapped by Rockwell is visible on
air photos about 0.3 km weat of Sisar Canyon. This fault scarp was



recognized by sSmith (1977c) and was shown by Keller and others (19Bla,
Plate VIII) on a map compiled by Rockwell. On his later map, however,
Rockwell (1983, Plate lb) does not show this fault but instead maps a
contact between his Qf7 and Qfs units. 1In the field this is a
well-defined scarp with a slope that varies from 20-30° and is about 6 m
or more above the Qfg surface,

At Bear Canyon (Flate 3), whete Rockwell (1983, p. 128) discusses
some of the best evidence of Holocene offset (i.e, Qfy surface offset
841 m), the scarp is quite straight and steep west of the canyon but
becomes less distinct or partially burried east and southeast of the
active channel.

An exposure in the Silver ‘Thread oil field (Plate 3) is cited by
Rockwell (1983, p. 131) as having Monterey Formation thrust over
colluvium with no B horizon soil development. I guestion these
conclusions for two reasons. Thrust faults commonly have a wedge of
colluvial-like material accumulated under the "leading edge® of the fault
plane. This material, a fragmental fault breccia, i mixed with
colluvial debris and is soft and eazily erodable, obacuring or modifying
20il development., Repeat movement on the fault tends to mix and soften
this wedge even further.

At Mud Creek (Plate 3), where Rockwell (1983, p. 135) cites a 3243 m
scarp in Q5 material, it appears on air photos that the Qg (which
he maps as Ofg) unit south of the fault may be a landslide or slump
block. This is further substantiated by an antislope fault or slide
fracture across the top of the unit. Smith (1977¢, Plate 2) also
suggests a landslide here, Displacement on the antislope fault or
fracture would also make the offset suspect and complicate the slip rate
calculation.

In the next tributary to the east, Rockwell (1983, Flate 1c) maps a
solid trace across a Qf3 unit but says the unit is not offset, This
unit appears to have a constant slope but the surface north of the fault
seems to be higher than the surface south of the fault when viewed on air
photos., I was not able to reach this area to verify this in the field.

At Timber Canyon (Plate 3), Rockwell (1983) estimates offset and slip
rate on projected profiles of active portions of the Timber Canyon
tanhead (Qf)). He cites fanhead deposition and fan segmentation as
strong evidence for Holocene activity.

The Timber Canyon fan is the only one aleng this stretch of the fault
whiech has such young appearing deposzition (Plate 3), If it were caused
by tectonic uplift the same phenomena should occur in other canyons
nearby but this is not the case. What appears to be a possible large
landslide ¢cqurs above the moat active fanhead branch and may be
contributing to the rapid deposition. Thiz source of debris may be more
susceptible to erosion than adjacent areas. Even though the landsliding
iz probably related to¢ tectonic processes, the fact that the fanhead here
is very active cannot be solely ascribed to tectonic uplift, Rockwell
(1983) uses fan profiles and inferred ages to estimate a 16-20 m dip slip



here which yields a slip rate of 3.2-4.0 mm/yr. If the fan accumulation
is mostly controlled by erosional oversupply, these high rates may be
quite misleading. A rate of 3.2 mm/yr. could be expacted to develop a
scarp 35 m high if faulting occurred during Holocene time which should
5till be partly evident. Rockwell (1983, Plate lc¢) shows the fault as
buried acrogs the fanhead but previous mapping reviewed by smith (1977c)
shows the fault to be located at the uppermost part of the fan. This
alluvial fan does not appear to be offset at all on the air photos.

At Boulder Creek (Flate 4) where Rockwell cites a 2.5 m scarp in Qg
material (1983, p. 140) no scarp, or warp, or differential erosion is
evident on the air photos,

Arroyo Parida-Santa Ana Fault Zone

South of Mira Monte along Villanova Road (Plate 1), Rockwell (1983,
P- 68) uses offset terrace deposits, correlated with dated terrace
deposits in the same general area, to eatimate a constant slip rate of
0.37 mm/yr. He says a Qtgy surface is offset 14 m here. I can see ho
well-definad scarp where he shows the Qtg; unit as being cut (Plate la)
although an erosionally modified hill is visible which he interpretad as
a fault,

Near San Antonio Creek, where Rockwell (1983, Plate la) shows the
fault cutting Qtp and Qty units, I can see no evidence of even a
poorly defined fault. cClark (1982, Plate I) shows the fault as concealed
and no evidence was seen by Smith (1977d). Rockwell makes no mention of
these units being offset or of the fault being exposed here in his text,
This location would demonstrate significant Holocene activity if the
younger units were cut but, without supporting data, must be rejectad.

Farther east, along the northern flank of Black Mountain (Plate 2},
no well-defined trace could be seen on air photos. I therefore concur
with Smith's (1%77d) conclusion that the fault may be late Pleistocene
but Holocene activity cannot he substantiated.

A short, north~facing scarp just west of the Ventura River may be
fault-controlled or may be an erosional feature. Rockwell (1983, Plate
la) places the Arroyo Parida fault along this scarp and indicates the
offget unit to be the Qtgp, terrace. It is not clear if the younger
Qt5s terrace immediately to the east is offset, No evidence of recent
faulting was noted on air photos in the bedrock to the west or in the
Holocene river deposits to the east.

Qak View Faults

Smith (1977b) evaluated the Lion Canyon, Big Canyon, and Sisar faults
with the unnamed faults of the Oak View area., No gignificant new data
have been developed for the Big Canyon or Sisar faults so no further
evaluation was attempted. fThe Lion fault was trenched by Gorian and
Asgociates (1983), Offset of presumed Holocene units was found which may
be due to faulting but it was not clear whether the evidence shown on the
trench logs was due to fault activity or landsliding or both. Smith
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(1977b}) concluded that many of the acarps in this area could be entirely
erosional and are complicated by landsliding, I reviewed air photos
covering these faults and found no reason to disagree with Smith's
conclusjons. The Oak View faults (Plate 1) are reevaluated below.

The Villanova fault iz considered here to be as mapped by Clark
(1982, Plate I), separate from the Santa Ana fault. A steep, possibly
multiple, north-facing scarp, which may be in excess of 30 m high, liez
just south of Villanova Road. South of Villanova road both faults may be
coincident but, since the Santa Ana fault ig not well-defined and is
cbscure elsewhere, I consider this as all part of the Villanova fault,
mainly for convenience,

From an inspection of air photos and limited field observations, T
believe the Villanova fault does displace the Qtshs Qtgar Qtgp, and
Qtge surfaces as mapped by Rockwell (1983, Plate la). No evidence for
Holocene activity has been obgerved here, bukt the fact that the
north-facing fault scarp appears to offset a Qtgp surface, which dams
Mirror Lake, and that younger alluvium appears to be accumulating here is
considered strong evidence for post-Qtg, activity,

The hillaide south of Villanova Road may be a composite reverse fault
with several traces. On air photos this hillside is a scarp-like feature
with anomalous, superimposed bench-like features which appear to be
somewhat sinuous. These could matk the trace or traces of a relatively
high-angle reverse fault and they appear to be continuous with the trace
of the fault to the southwest,

A very short, north-facing searp, possibly an extensjon of the
Villanova fault occurs west of the Ventura River. This scarp may offset
Qtg, terrace deposits but was not mapped by either Clark (1982) or
Rockwell (1983). It appears to be tectonic rather than erosional.

The La Vista fault is fairly well-defined, though possibly enhanced
by erosion, in its central portion, The nottheastern part of the fault
appears to be a composite, north-facing scarp and may include the
disparate locations of both Clark (1982) and Rockwell (1983). <cClark
places a concealed trace at the base of the scarp and Rockwell shows a
trace part way up the hillside. The existence of linear irregularities
along the hillside here suggests that both interpretations may be correct.

The Devil's Gulch fault appears to be a composite zone with two or
more planes of movement, Two eXxposures along Highway 33 show bedding-
plane faults in rocks of the Monterey Formation, The northernmost fault
offsets late Pleistocene terrace gravel and an exposure on the
southernmost fault is shown by Clark (1982, Figure 7) to have a scarp in
alluvium, I could not see this evidence, but along the projection of
this trace to the northeast, near the top of the composite scatp, a
linear zone of oversteepened slope (bench ?} was observed which may
represent recent movement on this portion of the fault zone. This
ancmalous slope feature, which appears to be associated with minor
landslides and a concentration of moisture-dependent vegetation, could
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not be followed more than a few tens of meters. On projection to the
southwest, a bedding-plane fault is visible along Highway 33 where the
dip is about 30® to the southeast.

The Qak View fault zone consists of two fairly well-defined,
erosionally modified, fault scarps which face northwest and offset tilted
terrace surfaces mapped as Qtgp by Rockwell (1983, Plate la). He also
shows both traces as cutting Otg, and Qtsp units to the southwest
through Oak View, I could see no evidence for these extensions either on
air photos or in the field. Clark (1982) also shows both faults
concealed across these surfaces.

Neither the Clark fault or other, short, inferred Faults shown by
Clark (1982) could be seen on air photos or in the field.

North of the projected connection of the Arroyo Parida-Santa Ana
faults two other short scarps are visible on air photos (Plate 1). These
appear to be flexural szlip faults also, with the south side up. One is
just south of Meiners Oaks along Lomita Avenue and trends east-west to
the terraces along the Ventura River near Rice Road. The other is on the
west side of the Ventura River. These two faulta may connect but they
are not well aligned and no evidence of faulting was seen in the river
channel except a very weak vegetation alignment. These faults are
well-defined where mapped but could not be traced beyond the locations
shown on Plate 1, The fault traces were previously mapped by Smith
(19774).

Qroutt/Timber Canyon Faults

Most of the evaluation of these faults is based on air photo
interpretation, the work of Smith (1977a), and the moat recent mapping by
Rockwell (1983). Access to the area was limited to the Timber Canyon
area. I question the location of many of the fault traces by Rockwell
(1983, Plate lc) and in most cases agree with Smith (1977a).

The Thorpe fault is well-defined by north-facing scarps across
Rockwell's (1983, Plate lc) Qfg surfaces in Orcutt Canyon, lesa
well-defined across the ridge between Orcutt and Timber Canyons, and
reasonably welli-defined across the Holocene Qf3 surface in Timber
Canyon., The fan surface in Timber Canyon does not appear to be offset on
the photos or in the field, However, it is probably warped or may be
uplifted enough to have caused significant deepening of the gullys =outh
of the projected trace of the fault. I can see no evidence for extending
this fault eastward beyond Timber Canyon or westward beyond the fan
deposits in Orcutt Canyon.

The Qrcutt fault consists of two well-defined, north-facing scarps
across older fan surfaces (0f75) on the ridge equidistant between
Orcutt Canyon and Santa Paula Creek; about 1.5-2.0 km southwesterly from
Orcutt Canyon. Less well-defined evidence extends eastward to the sast
slde of Orcutt Canyon. Rockwell (1983, Plate lc) shows his Qfg unit
cut by the fault in Orcutt Canyon but I could see no evidence for this on
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air photos. The fault can be inferred to extend to Orcutt Canyon from
anomalous topography. The fault does not appear to extend to Timber
Canyon,

The Culbertson fault is well-defined by a north-facing scarp
displacing Qfy, surfaces further gouth across the same ridge where the
orcutt fault is most evident; about 1 km socuthwesterly from Oroutt
Canyon. It is also well-defined across the QI3 fan surface in Timber
Canyon where the scuth side iz higher and more deeply gullyed. Rockwell
(1983, Plate lc) maps the trace ac¢ross the Timber Canyon fan somewhat
more southerly than I do. I concur with Smith (1977a) as to where the
scarp appears to offset the fan on air photos. I cannot see any evidence
for connecting the two well-defined segments as Rockwell (1983) does
other than that they appear aligned.

The Rudolph fault has four, parallel, well-defined, north-facing
scarps across a Qfg. surface immediately to the west of Orcutt Canyon.
Rockwell {1983, Plate 1lc) shows only three traces here and shows them
also cutting a Qfg surface in Qroutt Canyon. Only one, the
northernmost, appeats to cut this Qfg surface with a north-facing
scarp, This trace appears to extend eastward about 1 ki but is less
well-defined. I could see no evidence for sitending this fault to Timber
Canyon as Rockwell does. There is no evidence of it crossing the Timber
Canyon fan; no differential gullying or apparent mismatch of surface
glope, There is a slight suggestion that the fan may be higher to the
north of where Rockwell projects the fault but this would represent a
reversal of movement. This could be caused by depositional processes
alone.

Other faults in the area were neither well-defined nor long encugh to
warrant any evaluatien other than an air photo inspection.

CONCLUSIONS

The relationship between activity on the $an Cayetano fault, the
deformation of the Ventura Basin, and the activity on faulte of the two
groups of presumed flexural slip faults evaluated here is not ¢lear. It
is reasonable to assume that a relationship does exist and that movement
on the flexural slip faults may be keyed to movement on the San Cayetano
fault or at least on the tectonic deformation which seems to be
transveraely shortening the ventura Basin, If true this suggests that
movement is not going to occur on the San Cayetano fault without having
some significant affect on the flexural slip faults. The converse is
probably not true but cannot be ruled out, Therefore, I conclude that
these fault systems are related and cannot be separated as far as
evidence to support the concept of sufficiently active (Hart, 1985, p. 5)
iz concerned. If & few faulis show evidence of being active in Holocene
time they probably all are. ’

The concept of well-defined (Hart, 1985, p. 5) adds a different
dimension to the problem of deciding whether and where faults should be
zoned. My understanding of subsidiary faults, which we may assume the
flexural slip faults to be, is that they may not persist for any
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gignificant length and that they tend to produce surface rupture
precisely where previcus rupture has occurred. On thig basis the
flexural slip faults should only be reactivated where they are
well-defined.

San Cayetano Fault

The evidence for late Pleistocene to Heolocene activity on the San
Cayetano fault at Bear Canyon is compelling. The evidence is less
definite elsewhere but still suggesta possible Holocene activity. On the
tidge east of Santa Paula Creek above the fault trace several well-defined
antislope faults lowk very recent on air photos. West of Sespe Creek,
also above the probable trace of the fzult, another antislope fault is
visible on air photos., The origin of antislope faults is not well
understood but their relationship to major fault zones, particularly
thrust faults, is well establisbed. The freshness of these features
along the San Cayetano fault suggests recent activity. Even more
compelling, to me at least, is the consistent oversteepening of slopes
above the mapped trace of the fault. This c¢riterion is the basis used
for mapping the fault where good exposures are not evident.

arroyo pParida - Santa Ana Fault Zone

The evidence suggesting Holocene or even late Pleistocene activity on
the Arroyo Patida -~ Santa Ana fault Zone iz mostly indirect or
ambiguous, Ground water anomalies and landslides obscure the
interpretation and placement of the fault, The diverse locations of the
fault, as plotted by various authors, is not only an indication of
different interpretation but also is an indication of the lack of
definition of the fault as a continuous, mappable feature. With the
exception of the short, north-facing scarp just west of the Ventura
River, I conclude that the fault is neither sufficiently active nor
well-defined.

Qak vView Faults

The evidence for Holocene activity on the Oak View faults is limited
to the Devil's Gulch fault where Holocene soil and colluvium is said to
be offset (Clark, 1982, Figure 7 and p. 33), and to the southern Oak View
fault where trenches dug across the fault also suggest Holocene activity
(see Figures 4 and 5). All of the faults are well-defined by north-
facing, probably composite scarps, at least along portions of thejr
traces, Although the Villanova, La vVista and neorthern Qak View faults
displace only late Pleistocene units, Holocene activity is presumed since
all of the well-defined pocrtions of these faults appear to be
physiographically similar to those faunlts where Holocene activity has
been demonstrated. Therefore, if one is active they all must be assumed
£o be active, The Clark fault and various unnamed faults bokh north and
south of the Qak View faults are not well-defined and are either inactive
or have a very low Holocene slip-rate.

The scarps near Meiners QOaks are well-defined and as fresgh as the
rest of the Oak View faults. They could be erosional features, but this
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seems unlikely bhecanse of their orientation and location. ‘They appear to
be offset units of latest Pleistocene age. Although Holocene activity
cannot be demonstrated, the faults are at least as active as some of the
other faultsa in the Oak View fault group.

Qreutt/Timber Canyon Faults

The moat convincing evidence for Holocene activity in this group of
faults is the modification or offset of the Holocene Qf3 surface in
Timber Canyon by the Culbertson and Thorpe faults, Short portions of
these faults, as mapped by Rockwell (1983, Plates lc and 1d) are
well-defined. Others, such as the Orcutt and Rudelph faults, are
well-defined but appear to offset only older units, No svidence for
faulting is visgible on air photos between well-defined traces or
projected beyond them. Some places are badly etoded and faults could be
present but obscured. Without sufficiently detailed mapping to define
the faults where they have been inferred, they can only be zoned where
they are well-defined,

RECOMMENDATIONS

Since two basically different types of faults are being considered
here, different approaches are required, The San Cayetano is a major,
primary, earthquake-producing, thrust fault and should have multiple
hranches and subsidiary faults associated with it. The flexural-slip
faultas are essentially subsidiary, bedding plane faults that are not
considered to be sources of damaging sarthguakes (Yeats, and others,
1981).

san Cayetano Fault

There is considerable disagreement on where to map the fault trace at
many locations alonyg the San Cayetano fault, Where this could not be
resolved multiple traces should be shown. This is probably a bekbter
approach anyway because thrust faults tend to have multiple traces which
may not always be evident.

The San Cayetano fault should be =zoned continuously with a fairly
wide zone, from the vicinity of Wilsie Canyon, eastward across Santa
Paula Creek, along the south flank of Santa Paula Ridge to Sespe Creck.
The zone should Lbe wider where the trace is mapped at different positions
by different authors, or where multiple strands have been mapped.

Antislope scarps are present in two places in the upper plate, About
1-2 km eazt of Santa Paula Creek on the sgutheast flank of Santa Paula
Ridge and about 2 km west of Sespe Creek., The zones should be drawn to
encompass these features. Scme antislope faults occur on the lower plate
near Mud Creek. They are probably related to landsliding but may also be
tectonically enhanced. A few of the major ones should be included in the
Zohe. Recommended zoning is shown on Figures 8, 9, 10, and 11, on which
faults traces are identified by color, as to the source used.
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Arroyo Patida - Santa Ana Fault Zone

The short scarp, along which Rockwell (1983) mapped the Arroyo Parida
fault west of the Ventura River and south of Baldwin Road, appears to be
as fresh as the other flexural-slip faults, The other segments of the
fault to the west and east are not well-defined. 2Zoning is recommended
only for the well-defined scarp, as shown on Fiqure 7.

Qak vView Faults

The Qak View faults are considered to be flexural slip faults., The
Villanova, La Vista, Devil's Gulch, and both Oak View fault traces should
be zoned. Narrow zones are recommended because of the bedding plane
nature of the faults. The zones should not extend beyond the locations
where the faults are well-defined.

The Villanova fault presents a apecial case because part of what I
feel should he 2oned has been called the Santa Ana fault by others,
Since the santa Ana fault is generally not well-defined, and may not in
fact exist here, I recommend zoning the scarp along Villanova road south
of Mira Monte as part of the villanova fault. Recommended zoning is
shown on Figure 7, and should include the short, north-facing scarp west
of the Ventura River.

The traces seen on air photos near Meiners Oaks also appear to be
flexural slip faults, suggesting narrow zZones., See Figure 7 for
recommended zoning.

Orcutt/Timber Canyon Faults

The faults of this group seem to be flexural slip faults also and
should be zoned with appropriately narrow zones, Nene of these faults
should be zoned beyond where they are well-defined or can be inferred
from anomalous topography, nor should they be zoned between aligned
well-defined traces, The Thorpe fault should be zoned from Orcutt Canyon
to Timber Canyon but not beyond. The Qrcutt fault should be zoned from
about 2 km west of Qrcutt Canyon to slightly east of Orcutt Canyon. The
Culbertson fault should be zoned for & short segment wast of Oroutt
Canyon and whete it is well-defined across Timber Canyon but not between
these traces. The Rudolph fault should be zoned at Orcutt Canyon and for
about 1 km east of Orcutt Canyon but not to or across Timber Canyon.
Recommended zoning is shown on Figure 10, and the faults are mostly
plotted from air photo interpretation to eliminate the problems caused by
differences in location by various authors,

ﬂﬁpfﬂw : James E. Kahle
' . Associate Geologist
’ . CEG $709
€ijfrwl Qﬂgf November 6, 1985
10!
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Tabte 1. HEASURES ARD INDICES OF MELATIVE AGE BF THINTY S0IL FPROFILES

Classificatlon

¥eraf luvent
Fluventlc laplozerall
Pachlc Xerumbrept
Typle Brgixerok!
Typle Arglxerall
Typic Argizerell
Halltic Naploxeralf
Typic Argixerall
Hollic Palexeralf
Mollic Palexeralf
Typic MPalexeralf
Typic Palexeralf

Typic Palexeralf

frightest moplst mixed
color in B horlzon

Calor
tHue Chroma Index

AC profile, no B harlzon

AC proflle, no B horlzom

10 ¥R 1 Yy
19 ¥R L] 5
1% ¥R 4 5
b TR 3.5 4.5
1o ¥R 5 5
10 YR K %
7.5 1R 5 ¥
7.5 ¥R 6 8
7.5 ¥R 7 9
5 YR 4 [
5 vk b 9

estimated ages of terrace units,

E]ay2
KBS XA

o B

o 8

HD

ClayFilm
index

3.0
4.0
4.5
6.0
7.0
7.25
5.5
7.0
7.5
8.0

Estimated age
in years before

present {BPY
10-20

B5-200

500-5, 0007
8.000-12,000°
15, 000-20, 000"

lE,ﬂUﬁ—zﬂ.ﬂﬂU?

25,DUD-3ﬂ,UDUE

7
8

29,000
38,000
54,000 * 10,0003
gz, oo * 13.0009
£0,000-100, 000°

160,000-200, 0O0

Table II from Rockwell (1983} shnw1nq 5011 character1st1cs and
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Table 11. Cantinged

lCa]or indax is computed by adding chroma mumber to hus (of moist mixed zample},
where 10 YR = 1, 7.5 YR = 2, 5 YR » 3. Indices from different profiles an

same geomarphic iurface are averaged. To datermine eolar, a large air-dired
bulk sample was passad through a 2 mm sieve, then fractionated In 3 mechanical
splicter, moistensd, hand homogenized to a putty consistency and rotled to a
sphare; tha latter was then pulled into halves, and color notad from one freshly
broken surface. : -

zﬂatio af the mean percent of ¢lay in B harizen to that in the A horizon {computsd
from particle site graphs (Kelier and others, 138G).

3This index 13 based on clay Film informatian contained in the profile descrip-
tions and it computed by adding the percent freguency af clay Film cecurrence

to thair thickness, as follaws: Percent frequency, very few = 1, few » I,
comman = 3, many = 4, continuous = 5; Thickness, thin = 1, maderacely inick = 2,
thiek = 3. For example, in the 822¢ horizon of La Vista Z there are "o, . many
to continuous (.3} moderataly thick and thick {2.3) clay films..." The index
would be 7.4,

h . - . . .

This age is basad on thg inclusion of an abraded brick Fragment in tha C
norizan cf the Oro s0il at Sespe GCeeek. | A photograph taken in 1393 shows
that the terrace was aiready praieni.

1
5Thls age estimata [+ callectively based upon tree rings af 3 number of mature
Qaks grﬁwing upan the Orewtt O zurface, the degree af soll profile deavelopment,
and a !¢ date (se= Timber Canyen ! profile dascriptioa) on charepal collected
from a presumed burfed soil in the lower part of the Timber Canyon profiie.

6Age ast imate based in part upon ratative amount of displacemant on Flexuﬂai~
slip faults batwsen ofder surfaces in Orcutt and Timber (anyons, and omells
date. Also based upon soll correlation ro well dated soils aleng the Ventura
River, .

7Ag= based on ]kc dates fFrom ecorrelative terraces along the lower Ventura River.

Baased on two lhc dates on charcoal eallected at the base of the Gak View
Terrace below OTive 1. -

BAgu basad upon relacive amount of difplacement on the Arroyo Parida fawlt,
10 pese measures wara taken from the buried soil partlos of the profile; only

the buried 5ofl porticn of the profiles of B1fva | and La Vista 3 are correlatsd
te the Qts geomarphic surfages. N

i‘OIder and mare developed soile grouped with Ot. have been sampled and descriged.
Thus, a 160,000 age eatimate is a minlmum for Qt7 soils, bhut appears correct for

Timber Canyan b as discussed above.
Al

Figure 2 (FER-174). Continued.
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Tabla |y SLIP RATES FOR FAULTS IN THE 0AK VIEW AREA

Faﬁlt-d Geomarphlc Surface
Units o fiset ; ’
‘ @) ) @) @bl
FAULT 29,700 yrs.' 38,000 yrs.? 54,000 yra.? 52,000 yrs,?
+ 1250 + 1500 + 10,004 + 13,000
ot Rvs ) D Ry v ;A Ov Rw
Arrove Pagida- 11 037 & 037 20w 3 we?
Santa Ana 0.3 002 #0,3 40,02 +3 *3
.7 3 630 1 029 8 . 8 8 .3
Villanova 0.3 0,02 40,3 +0.07 NA D ND ND
' Q.76 1.7
7 T 0.37 5 0.39 k1 98
La Vista ; ) +0,24 +1, 24
.3 0,02 103 £ 0.0 &3 <17 23 4
.69
Devil's B 8 18 0,47 37 8 8
Gulch? NOTOHDT a3 p0l02 43 .2 N~ ND
Q.35
Dak 8 8 ] 8 19 '
Viasd | HD ND Ng NO 43 *0.08 e and
bl -0.19
. 14
1) Basad an 'L data
2) Bated on approximate average of twa |10 detes and their srrors '
3} Estlmatéd - Brsead on rate of displiacament of Q4,37 + 0,02 mn/ye.
for the Arroyo Paride-Santa Ana Fault during the fast 33,000 ¥rr.
F
4} Dv = vartical displacement (matars) from topographic maps
(Q5h + 0.3 m, Quéa, b, 2 + 3m)
5) Ry = vartical-glip raca (mmfyr,)
€} Fauic that cuf: smction "
7) Flexural-slip fauit
B} ND = Not dwtarmisad: fimld avidencn fngufficlent to astimete
vertical displacemant
9] NP - Mot determinwd: s)lp rate i3 sssumed to he 0,37 mfyr,

but we could not determina this independent of tha slip race
viad to earimate the ages of che 6b and Bg surfaces

Table 1V from Rockwell (1983) which shows estimated
slip rates and related radiocarbon dates from surfaces
in the Oak View area, Surface designations added.

Figure 3 (FER-174),
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. Table ¥. Fault Displacament and.TIlting of AMluvlal Fans tn Qrauct and Timber Canyons, Determinatlons
made from USGS 7 1/2 minute tepographic maps with 40 foot contour Intervals and by hand level and tape -

medsuraments,
and + 0.2% far the slape datarmlnaclons,

Gaomarphle Surface Oisplacasent an Faulils (Ad)

Trorpa Lulbertion Rudg|ph
afy 4,50 Im b &2
of thm 4.5m h=27m 8.27
ot Elm 1.1
QF? ’ 98m 37m . l?o

Prezeng Slope(s)

Tiiting:

begrees T1ttad {as)

Heasuremgnts ars belleved o be good in all cases o * im for the vertical displace=mencs

Eagimgted Age'’{t)
y.b.p.

LQB0-5000
25,000-30, 004

80, 000=100,000 ~

160,600-200,000

. 1 . .
*Age esrimaces based on a |0 date srom 3 burled seil ueder Nf; and on carrelacian es well-dated salls

along the Ventura Ajvar.

From Rockwell, 1983, Table V, p. 71

TABLE 1: Fault displacements and tiTting of
: fegmorphic surfaces in Orevtt and

Timber Lanyens,

Gepmorphic Surface | Disclacement on Faulis(ad) C Tiltinyg Estimated Age{t}
Thorpe  Cuibertsen Rudqlf Fresent STope(s} Degrees Tiited{As)
Qfa 4.5m Zm &m 6.0°% v 0.5° G‘SDU-S.U?U
Qf5 14m 4.5m 24-27m 8,2" 2‘?? 15.000-18,000
Q%E Bim 11.1° .4,9“ 37,006-42,000
ur, 98m i7m 17.0° 1.5 112,000-126,000

From Keller and others, 1981a, Table 1, p. 67

Figure 6 (FER-174).

Tables showing amount of offsét and tiltimng

associated with geomorphic surfaces near Orcutt and
Note discrepancy is estimated ages

Timber canyons.
of surfaces.

25




[ R R

R

Locm..ur vez.v wcm‘ma?j:b E‘.‘::F'E:CAL.LV NEAR -n_u:_' !.’.‘:UR_?‘A-CE vzxy FRACTURED
EEDOIG ). BEDOING c:a_la'.zm..L

o - eri-zz ¢ FOEMATION : TAL , GRAY, SauD RUST - TR EEDDED ST Lcmvzv PR ) . SMALE, MUDSM D OCCASOLAL. SANDSTOME .
N ARD wWIT D MGG T ABLMDAT CAREOLATE COATIMNRLS, YEMLE TS, YEMS AMD MODULES. COCLAGMAL EJBJ'\T:}LJ!TE T BEMTONITC, LAY SEAMD ( COMUCCRDAUT o > wp;,myﬂ_y T0 WELL
. - Dc—:r-—(LJED, AuD VARIES . FEOM LAMIMATED ALD FISSLE I 5\—\.5{.5,‘5 O MASSIVE o m.leraqe: N\OEE. E:E:rr (EEDS, s, Bk _:au'*:; oue. TYTICALL Y FRACTU
3 : ' OLDE‘K A.L_LUV\LM ,ﬂ&;uuDNJT‘ E:UE:AJ-J(.‘: N.\c’;xULAZ '=._-.|.L.T5".'«:>L.L€ Auc ‘EaA.LDS\‘DuE (:ZAVEZ\_. FEE&LEs,AuD CDEabL.E:E» uu. ATAL{. E:ECDH‘\NC:I N\EDIUM E‘:E{::wu :::vM..lDY C‘._AY 'ID C_LA\’E‘( acwo m,mwx (DAMP
i CeELrsE \( t-.r\lu_:E_ CARECIATE v‘aJuL_ETE T B .
i Ay PEDOWELL BRI AT ST LAY KATI CEEASIOLAL To SeATTERED c:zmﬂ,"( é.auo-srm a:_-rﬂcx_\z,/\uo :um_z F?_A&w\a.rrﬁ) 34—&5&:5:1 WITH A&uum_rr RALICOMLY c::z\arr?.t: SwEaR
: ;T VERY RARD ) AELMDAL\T oMZ.E:OuATE VENLETS, 5uc:m1.\c st CAR‘-%D\..\ATE Law":—.z = N . ) -
R R . l PR i LTt ..-,_ - “ :’ Ptz .."ﬁ SR s ,:‘“ T - -’-“" . o
R MM, - BLMS-’.. o D‘\ZV_ BRI SALIDY ‘-':!LTY CLPH \V\TL{ AELLDMJ'F CAPEA LATE VEIULE.TS THED HoUT- WEZED TC) Lo ALY ﬁ%UL..DP\L_‘LT LM"{ SCT";T'OUE 'F'ZAC;\\-'\E.U;F& ' F’E;&LEE: AND CD&E )Eﬁ AL: POROLS
Wik POEES T e D\AMETEE: SCATTERED 2CITS e . o : o R . ( ) . o G'”M'K} YERY 4
: - . { : - : . i .
,WE.‘STWALLELEVATKDU T T
o Towo I T orzo T LT 040
§ O ' | ) A o - ! I
ATFITUDE. uaow{ Z1E ON BUST SLALE PAZT RS -i.,. ¢ ATTITUDE n.xez'w/41ue_ ATTTUCE 78w/ SE5uE 5 CWMETER E::DE'_\I\‘ BUREOW
¥ .
- AT‘TlTu.DC uo,ew/-_-.')_ NE Sl Cua- . ; FARLY COUTWLous m&mm AFHQREIJT Kr'rrmtE oW F?s.ut_‘r ua;z E/zef::_
. Y SIUT= O\JE VBZ‘{WEM\-&:'—ZED VE'L\_:I‘.‘: '\'D VTR .
— J . - : T ATURE. ueo‘\x/az'ue. - ATT\TUD:. OO SHEAR. PLALT (72" w/e>4 - !
' Ny T — T - CRAMGE TALL e,nu'\( FIE uzar-"c_oaa_s ST
SANDSTTE BACIE Creax ‘:-.;auDﬁTcuE o
APPAREIT ATTITULE CA) FALLT
MBS E/ 295 SE
mlwmv
SUT STOME o
3 ATTITUCE 34717/ 2A7UE.
: SAIDSTOUE Ll B33
P | ATTORUDE e Wi

CRAY :ACI"bTCLJE

.‘;'.F'\_T.I._ET'EZ. 'F“_H_B.I‘_‘-u ?_‘.JST' 0 G:.Q.P\Y
. Bl B JUIITE OOVE \wiTH
. ABLUDALT CARBECIUATE WCDULES
"3 I"E'_"—‘CBCU\WI._.\' EUST WITH TAM T MEDILMN 220wl SAMDH ST = -
i STOUE. LOCALLY FEACTILEED, WEATHEEED ALD SLEAEED WlTL-l
| BUST BEOWA D CEAY BEEMTOUTE , CAREOWUATE LWODWES :
SUEAR. FLAMEDS. J

OO SHEAR. FLALE  RUrST BECOWMMGS QIEAY ::uw cn::ucra (B TOANTE )
WITH  ABLIDALT  CAEBCIUSTE NODULSS,  X= LABCE MODWLES
, ATTITUDE N 767w/ 2327 NE -
. T AT TITUDE M ESW/SITME S TSOuE mwmwrm‘_-,
e o .. - _'.;{"‘- ATTITUCE. (Ot SVEAZ TUALIE. LJE:O"E/ZO‘
' ' ' ' ATTITUDE N 2 "W/ E QO CRAY BEOWN SUTSTOUE

- ) c;z&cJATEF\LLED SHEAR. YOI 1T T -
) | BETDMG TRUMCATED

. 5PuLJTE2_ FaLT

. DARK ORAY AMIEEED 7) CL.A‘*(E."( b‘ll_T".':TOL.SE VE?.‘{ &HEA'C{ED

L]

. ..w'i(% i m;,puummm!lmnﬁ.ﬁﬁamut;nfhnupwmmu#"ﬂumuntll"ﬂ"m

&5’6&‘5’

3 rnm* ﬂﬁ!

ATTITUCE FRULLT @
PLAME WNULE /185 =5

e i i - P e A e e k. s
N
i

:»;.....'1.-..

i

{ e . ADIACENT o oW E‘Li?—Eab:“au:; WITH DASTAMCE ) LM.\\J mcz, ;gq_iu_tz‘faze.ccxrm

3 ST L FROM DUEAR PLAMLE . mzruaﬁx . SOWMEWLAT. CreA - : A% BECED
S CATOMAL 8MD LE=S  STEOMCAN. DE-FTLJED

QRAN BROWI mmcm 123 TUFFACEos =TT '.':PMDY N
SWTSTONE, LOCALLY MASSIVE TD FRACTUEED, BLOCKY, LOCALLY.
5HEAEE.D LOCALLY MOTTLED, M‘n-\

SPUATER, ‘FAUL:F wr.'_-:xa'.e-:-c Eeoh I TV S EARED
N, LOCALLY ‘n: WITH cm_mc_ NOCULES

CI‘E.CR:( E:ZD‘N’L.\ 5!\1..50‘{ ATV QLAY wiTH SCATTERED
Mm‘t&‘ﬁt L.AZ.'TEURHT'

o s ot it .t . e s Ak i 0

FIGURE 3 ,SOPP#1 to FER-I7F
Portof trench lop showirzg afley e’ Lios
fault: From Gortatr @t/ Asu:/a/?é ¢ (1983)

i o S R o ” : S Gestechical Cross Seciior Ve 2 .

s MR

i
[l
!
¥

' : ‘0




o
i. ) . -

Ao T mrao .
' c,a.zbaﬁ‘rz HODULES Ay VERDS, @um-r. st f‘-..1_-L:r-‘:"i;'l.'c-_:.uf'—T o _ﬁ__-' - " T | - - : : ) 7 . e |
e e . . R - Fort of Trench Jog s}aurf@g/gvga/
WELL DEFINED COMTWOUS BEDOMG o h : B Livrr Faolt. From Gerar Y Assocales
| | (1293) Grecfectrica Cross SecPram No. !

Lo e et G

ATTITUDE WEE W/ Z8sw

: BECONIIG VERY REOEEM UP -
o LOCALLY DISComaTnaous - -
. 4

AETTITUDE RTE w10 Sw

'/AT‘TFI'UDE r 57‘w/§:—ft T

T T

BECOMIME WERY wWEATHUEEED T
[ g1 N

BROCELl FESMELTS oF &

(e i et e

T

ao - L2

- s - . ;}‘a 3
. s o2 - -

. [=3 - = s - .

——— o% : _

K TS OF Ay TS SN ECE

AT SLOSLE , SO DERS

LA TR AT CLANE

 FORES 1O Ye COAMETES

=y
2z
= -]

=

g0 °
L]

i i ' T b

~ ATTITUDE N ES'E/32°58
| ATTITUDE WDIME/ZTSE
20T kD :

F-N3
e
=i
=l

- o LIOh FALLT SLEAZ 7 ug'amwmea_?wu '
VERS BRECLISTED . WESTHERED — TaL Tl BT Y FORNATION COVER-
) _ WEST ' e ALLLIILTV, DELIMEATED, BX A Tk STRILICER.

- - o : 'ATTtTuDE_hvz"E:,.-’ Pt g Ny OF, Tl D ME}’.UH\ oWkl EEATTOVITE LAY
NG T e T T S L PALLT | TREMCH RIVESTIGATION |

~f

(B mommos. ek seos S e cun, PR wins Tt T W DAMETER., ABAGMS ROOTS, MOTTLED o S g, T T . PRECARLD FOR _
Locar ' ot . RICHARD =. GOWWLD MD.

©) LovTERERAIEN TRGENIE AR USSR RN S S G SR TSR N ST TS W
i ' L TTTOPPER QAL WVALLLEY  CA.

Lo pAR R BGRA-I/LION FALU

By - - @ DL ALLLWT RN B PR Dl ey BTN Y Gt iy SCATTEEED TS LotELL APk S CEREE D ST FOs BOALE Aode bR e s T o —
: W B . Mt B R F AR RANTT T gt anCUST W TEETW, wiEmy STE D WD AE AR T B R T e e 5
- LATE vEILL B THEoUARCUT. T L0l TEAc S OF Al of S-EATS | CoMPalTIon LLEAR& % mmﬁ%sum [N Ny e B TS, LPTER 7 amastiladT

- |

| | 9



